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IN THE CLAIMS 

Claim 1 has been amended as follows: 

1. (Currently amended) A method for determining a circumference of a digit 
joint comprising the steps of: 

Irradiating said joint with a light source, and thereby producing light attenuated 
by said joint, .fry moving said light source mm<i gfllti feint fllpnq 9 
drcular pqjh frrcuflh 3 Plurality 9f gPflMfrr positions spaced from each 

other i?y an anal? different; 

from each angular position recording at le ast on e a two-dimensional 
projection image from said attenuated light using a camera , thereby 
obtaining a number of two-dimensional projection images: 

determining a diameter of said joint from In each of said two-dimensional 
projection images image using an automatic edge detection method; 
and 

calculating the circumference of the joint from said diameter. 
Claim 2 has been amended as follows: 

2. (Currently Amended) A method as claimed in claim 1 whoroln tho stopo of 
irradiating sa i d Jo i nt and r e cord i ng a t l eas t on e two^im e n ei ore ^^ pna je otwn i m a g e 
compri se moving s ai d -l ight aouroo ground sa i d Joint along a circu l ar path through a 
plural i ty of angular posit i on s s pac e d from e ach oth e r by an anglo differenc e a nd, 
from e ach angul a r position , re c ord i ng s oid -two dimonsiono l project i on - i mogo, 
t te raby obtain i ng a numb e r of two dimonelona l projootlon Imag es , d e t e rm i ning th e 
d i am e t e r of tho jo i nt us i ng sa i d a utomatic e dg e d e t e ction m e thod In ea ch of sa id two- 
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dlmonoionol — projoot l on — Images — and wherein the step of calculating the 
circumference comprises calculating the circumference of said joint according to; 

U =T< <*.orcA<p 

wherein U is the circumference* x Is said number of projection images, d n is the joint 
diameter in the respective projection Images, and A9 is said angle difference. 

3. (Original) A method as claimed in claim 2 wherein the step of rotating said 
light source comprises rotating said light source through an angular path of at least 
180°. 

4. (Original) A method as claimed In claim 2 wherein Aq> Is less than 5°. 

5. (Original) A method as claimed in claim 2 wherein A<p is less than 3°, 

6. (Original) A method as claimed In claim 2 wherein Acp is 2°. 

7. (Original) A method as claimed in claim 1 comprising the additional steps 

of: 

conducting a diaphanoscopic examination of said joint by transillumlnatlng 
said joint with light having a wavelength In a region of an optical tissue 
window associated with said joint, and thereby producing scattered 
light from said joint; 

receding a scattered light distribution of said scattered light s a spread 
function, said spread function having a curve associated therewith; 

in a computer, Identifying at Ie4ast characteristic value representing a 
characteristic property of said spread function by analyzing said curve 
of said spread function in said computer; and 

-3* 
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In said computer, combining said characteristic value and satd diameter to 
obtain information representing a degree of Inflammation of said joint. 

8. (Original) A method as claimed in claim 7 wherein the step of combining 
said characteristic value and said diameter comprises supplying said characteristic 
value and said diameter to a neural network to obtain said Information as an output 
of said neural network. 

9. (Original) An apparatus for determining a circumference of a digit joint, 
comprising: 

a digit support adapted to receive a digit, having a joint therein, of an 
examination subject in a fixed position; 

a light source disposed for irradiating said joint in said finger support with light 
to obtain attenuated light attenuated by said joint; 

a camera disposed so that sakJ attenuated light Is Incident thereon for 
recording at least one two-dimensional projection image of said Joint 
from said attenuated light, said camera emitting output signals 
representing said projection image; and 

a rotational apparatus on which said light sou rce and said camera are 
mounted far rotating said light source and said camera around said 
j pint p irradiate said taint with light from said ligh t source from a 
plurality of different anoular positions, and said camera recording said 
protection image from each of said angular posit ions, to obtain a 
plurality of projection images: and 

a computer supplied with said signals from said camera for determining a 
diameter of said joint In each of said two-dimensional projection Image 
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images by subjecting said projection image to an automatic edge 
detection method, and for calculating a circumference of said Joint In 
each of said two-dimensional Images from said diameter. 
Claim 10 has been cancelled, 

10. (Cancelled) 

Claim 1 1 has been amended as follows; 

1 1 . (Currently Amended) An apparatus as claimed in daim 40 1 wherein said 
camera and said light source are mounted opposite each other In said rotational 
apparatus. 

Claim 12 has been amended as follows: 

12. (Currently Amended) An apparatus as claimed In claim 40 i further 
comprising a deflecting mirror mounted In said rotational apparatus opposite said 
light source, on which said attenuated light Is Incident, said deflecting mirror 
deflecting said attenuated light by a 90° angle, and wherein said camera is mounted 
In said rotational apparatus relative to said deflecting mirror so that said attenuated 
light deflected by said 90° angle Is Incident on said camera. 

13. (Original) An apparatus as claimed In claim 12 wherein said rotational 
apparatus comprises a hollow-cylindrical housing having an Interior In which said 
light source, said camera and said deflecting mirror are mounted, and a drive 
mechanism for rotating said housing. 

14. (Original) An apparatus as claimed in claim 13 wherein said drive 
mechanism comprises a stepper motor with a transmission mechanism producing a 
driving engagement between said stepper motor and said housing. 

-5- 
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15. (Original} An apparatus as claimed in claim 14 wherein said stepper 
motor rotates said housing In a plurality of successive steps respectively 
corresponding to said angular positions, and stops and holds said housing at each of 
said angular positions while one of said projection Images is reconded by said 
camera. 

16. (Original) An apparatus as claimed in claim 15 wherein said light source 
emits light continuously as said housing is rotated by said stepper motor. 

17. (Original) An apparatus as claimed In claim 15 wherein said light source 
Is operated to emit light In pulses correlated with said angular positions. 

18. (Original) An apparatus as claimed In claim 14 wherein said housing has 
a longitudinal axis around which said housing rotates, and wherein said digit support 
is movable in said interior of said housing along said longitudinal axis. 

19. (Original) An apparatus as claimed In claim 18 comprising a common 
control unit connected to said tight source, said housing and said finger support, for 
coordinating operation of said light source, operation of said stepper motor, and 
movement of said finger support relative to each other. 

20. (Original) An apparatus as claimed in claim 9 wherein said light source Is 
a substantially planar light source. 

21. (Original) An apparatus as claimed in claim 20 wherein said substantially 
planar light source comprises a plurality of laser diodes arranged in a plane. 

22. (Original) An apparatus as claimed in claim 9 wherein said camera Is 
disposed opposite said light source. 

23. (Original) An apparatus as claimed in claim 9 further comprising a 
deflecting mirror disposed opposite said light source with said attenuated light 
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Incident on said deflecting mirror, said deflecting mirror deflecting said attenuated 
light by a 90° angle, and said camera being disposed relative to said deflecting 
mirror so that said attenuated light deflected by said 90° angle is incident on said 
camera. 

24. (Original) An apparatus for examining a digit joint comprising: 
a digit support adapted to receive a digit, containing a Joint, therein In a fixed 
manner; 

a first light source for irradiating said joint In said digit support with light to 

produce attenuated light attenuated by said Joint; 
a second light source for irradiating said joint with light having a wavelength in 

an optical tissue window associated with said joint to produce scattered 

light from said joint; 

a camera on which said attenuated light and said scattered light are Incident 
for recording a two-dimensional projection Image of said Joint from said 
attenuated light and for recording a scattered light distribution from said 
scattered light, said camera producing first signals representing said 
projection Image and second signals representing said scattered light 
distribution; end 

a computer supplied with said first signals and said second signals for. from 
said first signals, determining a diameter of said joint in said projection 
image using an automatic edge detection method and for calculating a 
circumference of said joint from said diameter and for identifying a 
spread function curve, from said second signals, associated with said 
scattered light distribution and for Identifying a characteristic value of 
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said spread function curve, and for combining aid circumference and 
said characteristic value to produce information representing a degree 
of Inflammation of said joint. 

25. (Original) An apparatus as claimed in claim 24 further comprising a 
rotational apparatus on which said first and second light sources and said camera 
are mounted for rotating said first and second light sources and said camera around 
said joint to irradiate said joint with light at least from said first light source from a 
plurality of different angular positions, and wherein said camera records said 
projection Image from each of said angular positions, to obtain a plurality of 
projection images, and wherein said computer is supplied with signals from said 
camera for each of said plurality of said projection Images and determines a 
diameter in each of said projection images using said automatic edge detection 
method, and calculates said circumference from the respective diameters in the 
plurality of projection Images. 

26. (Original) An apparatus as claimed in claim 25 wherein said camera and 
said first and second light sources are mounted opposite each other in said rotational 
apparatus* 

27. (Original) An apparatus as claimed In claim 25 further comprising a 
deflecting minor mounted In said rotational apparatus opposite said first and second 
light sources, on which said attenuated light and said scatter light are incident, said 
deflecting mirror deflecting said attenuated light and said scattered light by a 90° 
angle, and wherein said camera is mounted in said rotational apparatus relative to 
said deflecting mirror so that said attenuated light and said scattered light deflected 
by said 90* angle are Incident on said camera. 
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28. (Original) An apparatus as claimed In claim 27 wherein said rotational 
apparatus comprises a hollow-cyllndrlcal housing having an Interior In which said first 
and second light sources, said camera and said deflecting mirror are mounted, and a 
drive mechanism for rotating said housing. 

29. (Original) An apparatus as claimed In claim 27 wherein said drive 
mechanism comprises a stepper motor with a transmission mechanism producing a 
driving engagement between said stepper motor and said housing. 

30. (Original) An apparatus as claimed in claim 29 wherein said stepper 
motor rotates said housing in a plurality of successive steps respectively 
corresponding to said angular positions, and stops and holds Baid housing at each of 
said angular positions while one of said projection images is recorded by said 
camera, 

31. (Original) An apparatus as claimed in claim 30 wherein at least said first 
light source emits light continuously as said housing is rotated by said stepper motor. 

32. (Original) An apparatus as claimed In claim 30 wherein at least said first 
light source is operated to emit light In pulses correlated with said angular positions. 

33. (Original) An apparatus as claimed in claim 28 wherein said housing has 
a longitudinal axis around which said housing rotates, and wherein said digit support 
is movable in said interior of said housing along said longitudinal axis. 

34. (Original) An apparatus as claimed In claim 33 comprising a common 
control unit connected to said light source, said housing and said finger support, for 
coordinating operation of said light source, operation of said stepper motor, and 
movement of said finger support relative to each other. 
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PAGE 12/17* RCVDAT 12119/2005 10:19:36 AM [Eastern Standard Time] * SVR:USPTO€FXRF-6/26 * DNIS:2738300* CSIDSchiff Hardin LLP* DURATION (mm-ss):04-14 



Schiff Hardin LLP 12/19/2005 09:19 PAGE 013/017 Fax Server 



36. (Original) An apparatus as claimed In claim 24 wherein said first light 
source Is a substantially planar light source. 

36. (Original) An apparatus as claimed in claim 35 wherein said substantially 
planar light source comprises a plurality of laser diodes arranged in a plane* 

37. (Original) An apparatus as claimed In claim 24 wherein said camera Is 
disposed opposite said first and second light sources. 

38. (Original) An apparatus as claimed in claim 9 further comprising a 
deflecting mirror disposed opposite said first and second light sources with said 
attenuated light and said scattered light Incident on said deflecting mirror, said 
deflecting mirror deflecting said attenuated light and said scattered light by a 90° 
angle, and said camera being disposed relative to said deflecting mirror so that said 
attenuated light and said scattered light deflected by said 90° angle is incident on 
said camera. 

39. (Original) An apparatus as claimed in claim 24 wherein said second light 
source Is a laser diode. 
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